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The “Disruptive 
Innovation” 
of Genetics in 
Healthcare Reform
Adapted from remarks given at the NCC/
RC National Meeting, Bethesda, MD, 
November 17, 2009

HRSA’s Genetics Collaboratives (RC) 
system is arguably one of the most 
successful interfaces of the impover-
ished public health system and the 
affluent healthcare system, perhaps 
because the basic science of genetics 
is its glue. Lessons from the Heart-
land and other RCs might well inform 
discussions to address our healthcare 
crisis.  I say this after reading, at the 
suggestion of ACMG President Bruce 
Korf, The Innovator’s Prescription: A 
Disruptive Solution for Health Care,1 

and presenting my thoughts at the 
November 2009 NCC/RC meeting.  

The authors use many neologisms, 
starting with “disruptive innova-
tion,” which refers to abrupt chang-
es in how tasks are done.  Familiar 
examples are in computational tools 
(abacus, IBM-DEC main frame ma-
chine, hand-held calculator, laptop, 
and massively paralleled processors) 
and communication tools (smoke sig-
nals to cell phones and the internet).  
In two centuries of healthcare, we 
have moved from intuitive medicine, 
to the current empirical medicine, to 
a future of precision medicine. This 
precision innovation is disruptive 
because it enables, for the first time, 
exact molecular genetic diagnoses 
(of microbial, inherited and somatic 

gene changes) and uses pharmacog-
enomics to widen the therapeutic ver-
sus toxicity ratio.  Unlike a compre-
hensive academic health center with 
much surgery and many laboratory 
methods, genetics is NOT a value-
added process (a simple fix-it shop) 
but rather a “solution shop,” where 
complex and comprehensive evalu-
ations are often needed to establish 
diagnoses, there is little reliance on 
a hospital, and only a short menu of 
laboratory assays. The third element 
of disruptive innovation is a valued 
network, with the common model be-
ing a health club (pay a fee to empow-
er fitness and wellness) or WebMD 
(use the internet to link medical in-
formation to those who need it when 
they need it).  

Expanding on the concept of a val-
ued network, we in Heartland, and 
across the nation, must stay ahead 
of the curve for networking through 

our regional meetings, advisory 
councils, and advocate partnerships.  
In several Heartland pilot projects, 
there are elements of the other dis-
ruptive innovations. For example, we 
just awarded funding for a summer 
camp for patients and families with 
PKU in Oklahoma and Arkansas that 
includes pre- and post-camp assess-
ments of phenylalanine levels.  An-
other collaboration, between Kansas 
and Missouri, aims to improve access 
to medical genetics resources for the 
vast enterprise of personal genealo-
gy.  Finally, our state-based Genetics 
Services Assessment and the inter-
state newborn laboratory exchanges 
for emergency preparedness strive to 
improve systems by promoting qual-
ity assurance.  Let’s keep disrupting 
with genetic innovations!

1CM Christensen, JH Grossman, and J. Hwang, 
The Innovator’s Prescription: A Disruptive So-
lution for Healthcare, New York: McGraw-Hill, 
2009, pp 441.

Three Genetic Elements of  
Disruptive Innovation

Technology enabler:
Precision medicine

Business model:
Solution shop

Valued network:
The HRSA Genetics  
Collaboratives and their  
National Coordinating Center
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Improving Medical 
Homes and 
Transition Outcomes 
for Youth Served 
in IMD Clinics 
Although many people think of pri-
mary care physicians when they hear 
the term “medical home,” compre-
hensive medical homes for children 
with special healthcare needs must 
encompass all the professionals and 
the family members involved in the 
care of these children. Thus, the med-
ical home concept has far-reaching 
implications for clinicians of multiple 
specialties, including geneticists and 
inherited metabolic disorders (IMD) 
providers.  

The Mountain States Genetics Re-
gional Collaborative Center (MS-
GRCC) has funded a project, Improv-
ing Medical Homes and Transition Out-
comes for Youth Served in IMD Clinics, 
to assess medical home principles re-
lated to transition services. We have 
embarked upon this project because 
we believe that in the context of the 
medical home model of care, transi-
tion is an ultimate outcome of inter-

est. If other medical home principles 
are being followed, our hypothesis 
is that transition outcomes will also 
improve.  

To date, we have developed standards 
detailing medical home principles 
and face validation has been complet-
ed. These standards have been widely 
adopted in Colorado and were writ-
ten into legislation (Colorado State Bill 
07-130).  Proof of adherence to these 
standards has been rewarded by in-
creasing reimbursement rates for pri-
mary care providers of children with 
Medicaid insurance.

Our current focus is to develop a 
draft transition protocol that will be 
tested in the context of an IMD clinic. 
To develop the protocol, Dr. Laura 
Pickler—a clinical geneticist and fam-
ily practice physician with nationally 
recognized expertise in medical home 
and transition of care—is applying 
qualitative methods to assess current 
clinical practice around transition 
and identify a best practice model. 
Data are being collected from pro-
vider focus groups and Dr. Pickler is 
audiotaping and examining her own 
conversations with patients to look 

for common themes. IRB approval is 
currently in progress for the next step: 
IMD staff in Colorado will be trained 
in the use of this transition model 
and the project team will assess their 
knowledge and skills before and after 
the training. 

The Transition to Adult Care National 
Interest Group, a workgroup of re-
gional and national leaders in transi-
tion activities, has helped Dr. Pickler 
shape this project since she became 
a member in 2006.  The group meets 
monthly via teleconference to discuss 
issues related to the implementation 
of the medical home model in spe-
cialty practices.  

Future project activities will focus 
on assessing how the protocol devel-
oped in this phase of the project im-
pacts clinical and financial outcomes 
of interest.  We also hope to examine 
the impact of collaboration among 
providers on patient outcomes and to 
develop a model for building success-
ful provider collaborations. 
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Developing a  
CPT-1A DVD for 
the Alaska Native 
Population
In 2004, Alaska began expanded new-
born screening (NBS) via tandem 
mass spectrometry. Like most states 
in the US, Alaska’s expanded NBS 
panel included screening for carnitine 
palmitoyl transferase type 1A (CPT-
1A) deficiency. CPT-1A deficiency is 
a fatty acid oxidation disorder that 
does not allow the body to use fats for 
energy during periods of prolonged 
fasting. After a prolonged fast, indi-
viduals with CPT-1A deficiency have 
symptoms that include hypoketotic 
hypoglycemia, lethargy, and seizures. 
When screening for CPT-1A defi-
ciency began, physicians and public 
health professionals thought the con-
dition would be relatively rare, since 
only about 30 cases had been reported 
in the literature at that point.

The Alaska NBS Program soon real-
ized that their state had a higher than 
expected incidence of CPT-1A defi-
ciency; since Alaska began screening 
in 2004, over 300 newborns have been 
detected with this condition. They are 
all from the Alaska Native popula-
tion, and all carry the same missense 
mutation—a mutation also found in 
Canadian and Greenland Inuit popu-
lations and in certain British Colum-
bia First Nations populations.

The increased incidence of CPT-1A 
deficiency in Alaska meant that the 
community needed to be informed 
about the condition.  Brochures were 

sent to all families who had a child 
diagnosed with CPT-1A deficiency, 
but many families felt the brochure 
did not adequately explain screen-
ing results. Based on this feedback, 
Alaska decided that it would be more 
effective to use visual media and sto-
rytelling to convey CPT-1A informa-
tion to families. There is a rich history 
of storytelling among Alaska Native 
people, and using health-related 
DVDs has been found to be a very ef-
fective way of communicating health 
information in this population. 

With funding from the Western 
States Genetic Services Collaborative 
(WSGSC), Norton Sound Health Cor-
poration, and Southcentral Founda-
tion, a DVD about CPT-1A deficiency 
was developed. Dr. Matt Hirschfeld, 
a pediatrician from the Alaska Native 
Medical Center, and Thalia Wood, 
the Children’s Health Unit Manager 
for the State of Alaska, were the ex-
ecutive producers of the DVD and 
oversaw all aspects of production. 
The CPT-1 DVD was filmed mostly 
in small Alaskan villages, since most 
diagnosed children are from these ar-
eas. The DVD uses an Alaska Native 
narrator, and educational content is 
presented in story format.

Although the main goal of creating 
the DVD was to educate the commu-
nity about CPT-1A deficiency, the sec-
ondary goal was to reduce parental 
stress when receiving this diagnosis. 
The DVD reviews signs and symp-
toms of CPT-1A deficiency, but it also 
emphasizes that most children with 
this condition are healthy and will 
grow and develop normally. Many 
of the children portrayed in the DVD 

are playing and running with their 
friends or eating healthy foods to re-
inforce the concept that children with 
CPT-1A deficiency only have health 
concerns when they undergo a pro-
longed fast. 

Providers and families have evaluated 
the DVD, and feedback has been very 
positive. Formal analysis of the re-
sults is ongoing, but an initial review 
revealed that the DVD has been very 
effective in educating health aides 
and other providers about CPT-1A 
deficiency. In addition, families who 
received the DVD could accurately 
describe the most important points. 
This suggests that children in these 
families, due to increased family 
knowledge about CPT-1, may receive 
better healthcare than those who have 
not viewed the DVD.

WSGGC is thrilled to have contrib-
uted to the creation of this important 
educational project! For more infor-
mation about the CPT-1 DVD, contact 
the Alaska Newborn Screening Pro-
gram at 907-269-3499.
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Although evidence-based medicine 
is the gold standard when it comes 
to clinical care, there is a significant 
gap in standards for evaluating the 
quality and content of genetic health 
information. The Access to Credible 
Genetics Resources Network (ATCG) 
developed two versions of the Trust It 
or Trash It? tool: one to facilitate eval-
uation of health information (www.
trustortrash.org) and the other to 
assist in the development of quality 
educational materials (www.trust-
ortrash.org/developer).  The goals of 
this effort are twofold: to encourage 
critical thinking as people encounter 
health information and to add to the 
volume of high quality genetics edu-
cational materials.

The Trust It or Trash It? tool for evaluat-
ing information guides users through 
three questions: Who said it?  When 
did they say it?  How did they know? 
Each section provides examples to 
help readers think about whether or 
not to trust the information they are 
reading.  The version used to develop 
materials provides more details; it 
also has three scales that cover con-
tent, quality, and usability. 

Condition-specific advocates, health-
care providers, genetics professionals, 
and health educators all contributed 
to its development and pilot testing, 
making it a highly collaborative and 
iterative process.  The next steps for 
the tool are to program a “widget” 
that can be hosted on any website, 
translate it to Spanish, evaluate its 
effectiveness to help individuals as-
sess information, and disseminate it 
widely.  The “widget” is an applica-
tion that will open the tool as a static 
horizontal bar that stays open on the 
bottom of the computer screen.  This 
application will remind the user of 

the elements of the tool to facilitate 
its use at the time the information is 
being read.  Together these next steps 
will improve the reach and effective-
ness of the Trust It or Trash It? tool. 

This project is supported by cooperative agreement 
5U10DD525036-05 with the National Center on 
Birth Defects and Developmental Disabilities, Cen-
ters for Disease Control and Prevention (CDC). If 
you are interested in embedding the widget on your 
website, or have questions or comments, please con-
tact Amelia Chappelle at achappelle@geneticalliance.
org. For more information on this project, visit 
www.geneticalliance.org/atcg.

Content Scale
• 	 Basic Information
	 What is this condition? What are its features?
• 	 Medical Care
	 What is involved in getting a diagnosis?
• 	 Developmental Issues
	 How can I best help my child learn?
• 	 Family Issues
	 What will this condition cost us, financially?

Sample topic areas covered by the developer version of the Trust It or Trash It? tool  
(www.trust trustortrash.org/developer/)

Quality Scale
• 	 Source of the information
	 Who is responsible for the content?
• 	 Depth/nature of expertise
	 What is the basis for the author’s expertise?
• 	 Consistency among materials
	 Is new information substantiated?
•	 Basis for information
	 Does the information apply to my situation?
• 	 Type of sponsoring or funding group
	 Is there potential bias due to funding?
• 	 Date
	 Is the information up-to-date?

Usability Scale
• 	 Know your audience
• 	 Consider the reading level
• 	 Write your material
• 	 Present your material
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